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Description 

TOs Invention is concerned with a tableted chew- 
ing gum containing one or more active ingredients in- 
cluding flavorants which are entrapped or encapsu- 
lated In a delivery system and a method for prepar- 
ing a tableted chewing gum using said entrapped or 
encapsulated Ingredients. This invention is also 
concerned with a tableted chewing gum which pro- 
vides a clearly recognizable flavor release of two 
or more different flavors. 

Conventional chewing gum compositions are diffi- 
cult to form into chewing gum tablets because of 
their moisture content Traditional chewing gum com- 
positions contain about 2% to about 8% by weight of 
water. As a consequence, attempts to grind the 
chewing gum compositions using readily available 
and standard techniques [mown In the art, have 
been unsuccessful. Generally the chewing gum wilt 
Jam the grinding machine, stiddng to blades, 
screens and other surfaces. In attempting to tablet 
chewing gum compositions having a moisture con- 
tent greater than 2% by weight, various other prob- 
lems occur, e.g. adherence to the punch press, 
compaction In the punch press hopper, poor flow in 
the feeder section and difficulties with compressibil- 
ity. Attempts to malce tableted chewing gums have 
therefore concentrated on alleviating the problem 
of moisture from the compositions prior to grinding 
and fdmnatlon of granulation by either freezing the 
composition or by altering the composition itself. 

U.S. Patent No. 4,000,321 discloses a chewing 
gum composition which is cooled to temperatures 
of -15 to -20'C for the purpose of comminuting It to 
a granular material. German Patent 2,808,160 utiliz- 
es a low temperature in order to provide granulation 
suitable for tableting. Similarly, U.S. Patents 
4,161,544. 4,370.350 and European Patent Applica- 
tion published as 17-691 (1980) use a freezing tem- 
perature to facilitate comminution of chewing gum 
compositions to granular materials suitable for com- 
paction into a tablet. 

U.S. Patent No. 3 262 784 discloses a gum tablet 
which requires as much as 93.7% sweetener. U.S. 
Patent No. 4 405 647 discloses the comminution of 
chewing gum in a fluidized bed in tiie presence of a 
sweetener or Inert constituent, e.g., a silicate. 

U.S. Patent No. 4 065 579 discloses a non-tablet- 
ted chewing gum composition In which a sweetener, 
such as saccharin Is separated from chalk in tiie 
gum base by an edible coating agent, which may be 
sodium alginate or canageenan. 

EP-A 0 151 344 discloses a chewing gum composi- 
tion for use in a chewing gum tablet which comprises 
a grinding agent and a compression agent. 

While tiie technique of freezing the chewing gum 
compositions is feasible, it requires equipment otiier 
than conventional tableting equipment and requires 
careful control of humidity during tiie tableting pro- 
cess focused on altering the conventional formula- 
tions, r^etiiods to produce granulations having less 
than 2% by weight of moisture by adding otiier con- 
stituents change tiie taste and texture characteris- 
tics of tiie resulting gum and are, therefore undesir- 
able. 



It Is also well l<nown tiiat witii most flavored chew- 
ing gum compositions, the perception of flavor 
drops sharply after a short initial period of chewing. 
It is also known that large amounts of flavor incor- 
porated into chewing gums are retained witinin the 
bolus and are never released during mastication. 
The bolus, primarily comprised of elastomers, res- 
Ins and waxes, can entrap as much as 90% of the 
flavor. The remainder of the flavor which is avail- 
able for release is generally physically associated 
witii tiie water soluble chewing gum components, 
e.g., cari^ohydrates (particulariy sweeteners), sof- 
teners and the like. To compensate for the unavail- 
able flavor lost to the bolus and to obtain a desired 
level of flavor Intensity it is sometimes necessary 
to add higher amounts tiian normal of sweetener to 
tiie chewing gum. This has not resulted in accept- 
able flavoring, particularly In mint gums, because of 
harsh notes and bitterness which became apparent 
at higher levels. Additionally, excess amounts of 
flavoring ingredients tend to soften and plasticize 
tiie gum base, tiiereby affecting the chew charac- 
teristics. 

The present invention, on tiie otiier hand, pro- 
vides a tableted chewing gum containing 2% to 5% 
water and a metiiod of producing such tableted gum 
containing at ieast one encapsulated active ingredi- 
ent witiiout the need for processing tiie gum compo- 
sition at temperatures below tiie freezing point of 
water prior to compression into tablets and witiiout 
tiie need for adding excessive amounts of sweeten- 
er or inert fillers. The invention also provides a tab- 
leted chewing gum containing two or more encapsu- 
lated flavorants and which delivers such flavors 
sequentially on chewing witii a high level of flavor 
intensity. 

Briefly, tiie invention is based on tiie discovery 
tiiat very tow temperatures, l.e. below the freezing 
point of water, for the granulation of finished gums 
suitable for tableting are not needed if plasticization 
of the gum base by oleophilic ingredients such as 
flavor oils is eliminated. 

Such elimination of plasticization is accomplished 
by employing a delivery system for active Ingredi- 
ents with tiie gum base. The inventive composition 
and process provides a unique means of prevent- 
ing the loss of flavor or otiier active ingredient to 
the gum base. Up to eighty percent or more of the 
flavor content becomes available for release due to 
tiie entrapment of flavor in a novel delivery system. 
The flavor intensity of the vehicle containing the de- 
livery system, e.g., chewing gum, is greatly en- 
hanced due to the signiflcantiy higher amounts of 
flavor released. About six to eight times as much 
flavor tiian the prior art chewing gum compositions 
can be released during chewing, thereby allowing 
for smaller total quantities of flavor to be used in 
the composition. Additionally, the prolongation of 
flavor and enhancement of sweetness is also signlf- 
Ic^tiy more pronounced tiian the prior art composi- 
tions. The problems of the prior art cited above are 
thus avoided, creating a chewing gum composition 
with long-lasting, uniform flavor levels. 

The invention also employs flavorants which are 
encapsulated in hydrophilic matrices and in which 
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the amounts of flavorant are relatively low while still 
delivering the desired flavor Intensity. An example 
of such an encapsulated flavorant is spray dried 
coffee which, although based on water soluble mate- 
rials, holds its flavor tightly and does not plasticize 
the gum base. 

By employing such encapsulated flavorants to- 
gether in granulations for tableting, a gum granula- 
tion is produced above the freezing point of water 
which does not plasticize the gum base and which 
can be reacfity formed into tablets. Upon chewing, 
the gum provides sequential and discrete release of 
flavor with a high level of intensity. The so-formed 
tablet Is stable for about eight to nine months at 
room temperature. 

According to the present invention there is pro- 
vided a tabletted chewing gum composition compris- 
ing a compressed granular mixture of: 

(a) a chewing gum base; and 

(b) a delivery system comprising: 

(i) an unsolubilized active ingredient selected 
from flavouring agents, drugs, colouring agents, 
sweetening agents, perfumes, bulking agents and 
mixtures thereof; and 

(ii) a aoss-linlced multivalent cation alginate or 
multivalent cation carrageenanate matrix entrap- 
ping the unsolubilized active ingredient. 

The tableted gum of this invention may contain a 
flavorant which is encapsulated In a material which 
prevents migration of the flavor oil Into the gum 
base of a tableted chewing gum composition. 

Ravorants and other active ingredients are en- 
capsulated, according to the present invention, in a 
delivery system including a matrix material. In which 
the flavor is held tightly and which has no hydropho- 
bic properties. At the same time, the matrix material 
is not so hydrophiilc that it will react with the small 
amount of water nomnaily found in conventional 
chewing gums. In essence, the matrix must be capa- 
ble of swelling when hydrated. More particularly, 
the instant Invention employs a delivery system 
comprising: 

(a) an Insolublllzed active Ingredient; and 

(b) a cross-linked alginate or jcanrageenanate ma- 
trix entrapping said insolublllzed active ingredient 

The terni "insolublllzed" is meant to include super- 
saturated solutions. Thus, the active ingredient may 
include water-soluble as well as water-insoluble or 
hydrophobic and hydrophiilc materials. For example, 
a supersaturated solution of water-soluble active 
Ingredient will have particles of the active ingredi- 
ent dispersed in the saturated solution. Thus, it is 
preferable for the invention that the active ingredi- 
ent and a monovalent aqueous hydrocollold solution 
be capable of cooperating to form a dispersion. For 
purposes of this invention, "dispersion" can mean a 
liquid, solid or gaseous dispersion. 

The invention uses the unique properties of the 
alglns and carrageenans to entrap the flavorant 
Certain hydrocolioids, such as monovalent algi- 



nates and carrageenan salts are capable of under- 
going ion substitutions with multivalent salts. Thus, 
multivalent cations such as calcium or magnesium 
can be substituted for sodium or potassium ions by 

5 combining the multivalent cations with the monova- 
lent alginates and can-ageenans. While it is pre- 
ierred that both mono- and multivalent cations be in 
solution prior to combining them, It is also useful to 
add tiie multivalent cation directiy to an aqueous so- 

10 lution of tiie monovalent hydrocollold. For example, 
a multivalent cation salt or hydroxy compound, such 
as calcium chloride or calcium carbonate, can be 
added In solid form to the monovalent solution. Dur- 
ing the cation substitution, the physical phase as 

15 well as the properties of the system changes. As 
more monovalent cations are replaced by multiva- 
lent cations, tiie solution changes to a gel-like 
phase. Once tiie ion substitution is substantially 
complete, tiie gel becomes a water insoluble and ir- 

20 reversible precipitate. While cross-linking is pref- 
erably due to tiie exchange of ions, it is also accom- 
plished by the manipulation of pH. Thus, the addition 
of add will also initiate cross-linking. 
More particularly, the Insolubilized active ingre- 

25 dient Is suspended In an aqueous solution of a mono- 
valent cation salt of an algin and/or carrageenan 
hydrocollold. To this solution is added a precipitate 
Initiating material, e.g. a multivalent cation, multiva- 
lent cation-containing compound, or an acid. 

30 Examples of useful multivalent cations Include 
aluminum, calcium, iron, magnesium, manganese, 
copper, zinc and tiie like and mixtures tiiereof. The 
cations are ordinarily part of a compound and pref- 
erably a salt or hydroxy compound. The addition of 

35 tiie multivalent cation to tiie dispersion results In tiie 
exchange of multivalent for monovalent cations 
witfiin ttie tydrocoliold complex and a cross-linked 
matrix manifested by an insoluble precipitate is 
formed. It is during the fomiation of tills precipitate 

40 tiiat tiie flavorant becomes entrapped witiiin tiie ma- 
trix. Examples of useful precipitate initiating acids 
include inorganic as well as organic acids. Inorganic 
acids are preferred and may be selected from nu- 
merous food grade compounds. Hydrochloric, ni- 

45 trie, sulfuric and phosphoric are preferred, al- 
though numerous others are contemplated. 

The matrix of the composite is not soluble in hy- 
drophobic vehicles such as gum base and hence 
prevents migration and subsequent entrapment and 

50 piastidzation of the active ingredient, e.g. flavor oil 
in tiie gum bolus, Ratiier, ttie composite matrix Is 
substantially impenneable to water Insoluble materi- 
als. Thus, tiie matrix stnicture prevents migration 
of tiie active ingredient into tiie gum base as well as 

55 preventing gum base materials from penetrating Into 
the active ingredient 

Those hydrocollold materials useful in forming tiie 
composite matrix must be capable of swelling when 
hydrated and change from a solution to a gel to a 

60 precipitate during the chemical exchange of the bi- 
valent ion for monovalent ion. Among those useful 
materials are monovalent salts of alglns and carra- 
geenans. Algins are long linear copolymers of d- 
mannuronic acid or L-guluronIc add, having molecu- 

65 lar weights ranging from about 4,000 to about 
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180,000. The carmgeenans are derived from sea- 
weed. The sodium, potassium and lithium salts of the 
algins and the carrageenans are water soluble and 
are therefore useful. Other salts are contemplated. 
These monovalent cations are readily displaced by 
multivalent cations such as aluminum, iron, caldum, 
magnesium, manganese, copper and zinc and the 
like, which in turn react with carboxylic add groups 
of the hydroooiioid to fonm a crosslinked matrix. 
While the aforementioned multivalent ions are all 
useful, the prefened ions are bivalent, and the pre- 
fen^d bivalent cation is calcium. The multivalent 
cations are generally added to the monovalent hy- 
droooiioid solution in the salt fomi. For example, cal- 
cium dhiorlde Is the preferred multivalent cation ma- 
terial. However, other compounds containing multi- 
valent cations are useful; for example, hydroxy 
compounds such as caldum carbonate, magnesium 
carbonate and the like. The initial stage of crosslink- 
Ing manifests itself in the formation of a gel or gel- 
like material. As additional monovalent ions are re- 
placed, cross-linking continues ^untii an insoluble 
precipitate results. 

As previously mentioned, while the multivalent 
cation compound may be added in particulate form to 
the monovalent catlon/insolubillzed active disper- 
sion, it is preferably added as an aqueous solution. 
In preparing the solution of the water soluble hydro- 
colloid monovalent salt, the hydrocollold comprises 
about 1% to about 5% and preferably about 2% to 
about 4% by weight of the solution. The weight ratio 
of the hydrocolloid matrix to insolubliized active in- 
gredient Is about 5:1 to about 1:2 and preferably 
about 2:1 to about 1:1. If the multivalent cation Is to 
be added in aqueous solution, the concentration 
ranges from about 1% to about 10% by weight and 
preferably about 2% to about 8%. 

in preparing the encapsulated insoiubllized ac- 
tive ingredient an aqueous suspension of a monova- 
lent cation alginate or carrageenan salt and insolubl- 
iized active ingredient is first formed. The aqueous 
suspension is combined with a predpitate Initiating 
material to form a precipitate and then a precipitated 
product is recovered and dried to form the encap- 
sulated product. 

As previously stated, the preferred monovalent 
hydrocolloid salts are the water-soluble sodium, po- 
tassium and lithium salts of alginates and carrageen- 
ans. Sodium alginate is the preferred monovalent 
salt It is prefen-ed that the solution be cooled be- 
fore addition of the flavorant, in order to avoid any 
volatteatlon. Temperatures ranging from about 0°C 
to about 20''C, and preferably about 2^0 to about 
S'^C may be used, providing however, that the solu- 
tion does not crystallize or freeze. In one embodi- 
ment of the process, high shear mixing is used to 
uniformly disperse the active ingredient within the 
solution. Caution must be used to chose the correct 
speed and mixing time in order to achieve uniformity, 
fi^ixing for too long a time may reduce the viscosity 
by shearing the monovalent hydrocollold salt to a 
point where its effectiveness as a means of entrap- 
ping the flavor oil during Ion exchange is substan- 
tially reduced. On the other hand, high shear mixing 
for too short a time results in large droplets or parti- 



cles of active ingredient which are difficult to en- 
trap in the interstices of the matrix. The partide or 
droplet size of the active Ingredient siiould be a 
maximum of about 10 ^m, although the range below 

5 that may vary. For best results, the average parti- 
de size of the dispelled partides or droplets 
should be about 1 to about 5 ^m. 

Thus, in the above embodiment It is apparent that 
a delicate balance of mixing time and speed must be 

10 maintained for proper unifomnity of dispersion. Ad- 
ditionally, if too high a shear speed is used for too 
long, totalized heat buildup in the dispersion may 
cause volatilization of the active ingredient To pro- 
tect against localized heat buildup, the temperature 

15 of the dispersion should be maintained at about 0^ to 
about ao^'C. Generally, about four to ten minutes is 
a proper shearing time and the mixing speed may 
vary from about 30 to about 7,500 RPM on a stand- 
ard Eppenbach homo-head mixer. Otiier suitable mlx- 

20 ing equipment such as colloid mlliers, etc., can also 
be used. 

The multivalent cation compound must be capable 
of ionizing in water. Nonlimlting examples of useful 
compounds are the chloride, sul^e, acetate and 

25 carboxylate salts of calcium, magnesium, copper, 
zinc, manganese, aluminum, iron and the like. Otiier 
useful multivalent compounds such as hydroxy com- 
pounds, carbonates and the like, are contemplated, 
as well as mixtures thereof. 

30 As an altemative for preparing the encapsulated 
flavor oil, tine multivalent cation solution can be add- 
ed to the monovalent cation/insolubilized active dis- 
persion by spraying the one into the otiier. Prefera- 
bly tiie multivalent cation, for example, caldum chlo- 

35 ride solution, is sprayed from a nozzle in the form of 
a fine spray into the dispersion. The spray naturally 
contains the flavor oil witiiin. Once the fine spray 
contacts the dispersion, a precipitate rapidly forms 
entrapping tiie flavor oil witiiln the tiius formed ma- 

40 trix. The advantage to this embodiment is that mixing 
of the final mixture is not necessary, since tiie 
spray droplet size can be controlled within the pre- 
tended range to ensure sufRdent intimate contact 
and cation exchange. 

45 The multivalent cation may be added to the disper- 
sion in stoichiometric amounts relative to the con- 
centration of monovalent ion present but prefera- 
bly excess multivalent cations are added to insure 
substantially complete replacement of the monova- 

50 lent cation with the multivalent cation in the hydro- 
colloid structure. The addition of the multivalent cat- 
ion should be carried out at a temperature which Is 
lower tiian tiie point at which tiie active Ingredient 
will begin to volatize. Preferably, the addition is car- 

55 ried out at temperatures of about I"* to about 20'>C 
and most preferably about 1" to about 5*0. The addi- 
tion should be carried out in a relatively rapid con- 
tinuous manner using the shortest shearing time 
possible to get as much flavor exposed to and en- 

60 trapped by the matrix which fonns in situ. Unless the 
addition of tiie multivalent cation Is by spray or fine 
droplet, mixing Is necessary for best results, in or- 
der to homogenize the dispersion and allow the multi- 
valent cations to come in contact witii and replace 

65 tiie monovalent cations. 
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The formation of the hydrocolloid matrix Is mani- 
fested by the irreversible, insoluble precipitate 
which Is formed The precipitate is than filtered off, 
washed and dried. Drying of the matrix may be car- 
ried out by conventional methods such as air drying 5 
at room temperature or freeze drying. Drying at 
temperatures above the volatlzation point of the ac- 
tive Ingredient is not recommended. Generally, dry- 
ing should be carried out at temperatures of about 
25^*0 or less. A preferred drying method is to use a 10 
combination of freeze drying followed by room tem- 
perature air drying. Once dried, the matrix is brittle 
and easily ground into particles of various sizes. 
Particle size may vary with a particular application 
and can be easily determined by routine experimen- 15 
tation. As previously mentioned, if the altemative 
spraying process is used, grinding may be unneces- 
sary since the particles comprising the encapsulat- 
ed flavorant may already be within a suitable size 
range. In chewing gum compositions, for example, 20 
the encapsulated flavorant may have an average 
size of about 30 to 150 U.S. standard mesh (about 
590 to about 105 iim) and preferably about 40 to 
about 60 mesh (about 420 to about 250 iim). 

As previously stated, suitable active ingredients 25 
may be selected from a wide range of materials. The 
only requirement Is that they be capable of being In 
the insolubliized state when placed in the monova- 
lent cation hydrocolloid solution, in other words, 
they must be ultimately capable of being dispersed 30 
within the solution. Thus, substantially Insoluble or 
hydrophobic materials as well as substantially solu- 
ble and hydrophiiic materials are operable, in the 
case of hydrophiiic materials, a supersaturated so- 
lution is contemplated whereby sufficient excess ao- 35 
tive ingredient is present In the monovalent cation 
hydrocolloid salt solution such that a dispersion re- 
sults. Acid saccharin Is an example of a pooriy wa- 
ter-soluble material which works well In the instant 
invention. The aluminum salt of sacdiarin is another 40 
such material. By maintaining a low temperature of 
the solution, a supersaturated solution using these 
materials Is created. The active Ingredient which 
does not become soiubilized remains dispersed. 

The flavoring agents useful as insolubliized ac- 45 
tive ingredients which can be encapsulated for use 
in this invention may be derived from synthetic fla- 
vor oils and/or oils derived from plants, leaves, 
flowers, fruits, and so forth, and combinations 
thereof. Representative flavor oils Include pepper- 50 
mint oil, spearmint oil, cinnamon oil, and oil of winter- 
green (methyl salicylate). Also useful are natural or 
synthetic fmit flavors, such as citrus oils including 
lemon, orange, grape, lime, and grapefniit, and fniit 
essences including apple, strawberry, cherry, pine- 55 
apple and so forth and extracts such as kola ex- 
tract, mixtures of these are also contemplated. 

Examples of drugs which may be useful as the ac- 
tive ingredient Include: mineral supplements, analge- 
sics, antipyretics, antiantiythmics, ion exchange 60 
resins, appetite supressants, vitamins, anti-inflam- 
matory substances, coronary dilators, cerebral di- 
lators, peripheral vasodilators, anti-infectives, 
psychotropics, antimanics, stimulants, antihista- 
mines, laxatives, decongestants, gastro-lntestinal 65 



sedatives, antidiantieal preparations, anti-anginal 
doigs, vasodilators, antianythmlcs, anti-hyperten- 
sive drugs, vasoconstrictors and migraine treat- 
ments, antibiotics, tranquilizers, antipsychotics, an- 
titumor drugs, anticoagulants and antithrombotic 
drugs, hypnotics, sedatives, antiemetics, anti-nau- 
seants, anticonvulsants, neuromuscular drugs, hy- 
per- and hypoglycaemic agents, thyroid and antithy- 
roid preparations, diuretics, antispasmodics, uter- 
ine relaxants, mineral and nutritional additives, 
antiobesity drugs, anabolic dmgs, erythropoietic 
dnigs, antiasthmatics, expectorants, cough sup- 
pressants, mucolytics, anti-uricemic drugs and mix- 
tures thereof. 

Useful coloring agents and fragrances may be 
selected from any of these suitable for use in food, 
drug and cosmetic applications, providing they are 
capable of being dispersed in the manner previous- 
ly recited. 

Sweetening agents are also useful as active in- 
gredients. Due to the high water solubility of most of 
these materials, a supersaturated solution will ordi- 
narily be necessary in order to obtain the requisite 
dispersion. As previously mentioned, however, 
pooriy soluble sweeteners, such as the add sac- 
charin, viork particulariy well. Any of the sweeten- 
ers mentioned In connection with the vehicles later 
to be described may be used. Aspartame may also 
be encapsulated 

The pressed tablet into which the encapsulated 
flavoring compositions are Incorporated are prefer- 
ably prepared by dry granulation and most prefera- 
bly the direct compression method. Each of these 
methods involve conventional procedures well 
known to the ordinary skilled artisan. Dry granula- 
tion generally Involves mixing of powders, compres- 
sion into large hard tablets to make slugs, screening 
of slugs, mixing with lubricants and disintegrating 
agents and finally tablet compression, in the direct 
compression method, the milled ingredients are 
mixed and then merely tableted by compression. The 
pressed tablet Ingredients used in the invention are 
selected from those materials routinely used. In par- 
ticular such ingredients primarily Include sweeten- 
ers, lubricants, and optional coloring agents, bind- 
ers and filters. 

The gum base may be any water-soluble gum base 
well known in the art illustrative examples of suit- 
able polymers in gum bases include both natural and 
synthetic elastomers and rubbers. For example, 
those polymers which are suitable in gum bases. In- 
clude, without limitation, substances of vegetable 
origin such as chicle, jelutong, gutta percha and 
crown gum. Synthetic elastomers such as butadl- 
ene-styrene copolymers, Isobutylene-isoprene co- 
polymers, polyethylene, polyisobutylene and polyvi- 
nylacetate and mixtures thereof, are particulariy 
useful. 

The gum base composition may contain elastomer 
solvents or plastlcizers to aid in softening the rub- 
ber component Such elastomer solvents may com- 
prise methyl, glycerol or pentaerythritol esters of 
rosins and gums or modified rosins and gums, such 
as hydrogenated, dimerlzed or polymerized rosins 
and gums or mixtures tinereof. Examples of elas- 
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tomer solvents suitable for use herein include tiie 
pentaerythritol ester of partlaliy fiydrogenated 
wood rosin, pentaerythritol ester of wood rosin, 
glycerol ester of wood rosin, glycerol ester of par- 
tially dimerized rosin, glycerol ester of polymerized 
rosin, glycerol ester of tall oil rosin, glycerol ester 
of wood rosin and partially hydrogenated wood ros- 
in and partially hydrogenated methyl ester of rosin, 
such as polymers of -pinene or -pinene; terpene 
resins including polyterpene and mixtures thereof. 
The solvent may be employed In an amount ranging 
from about 10% to about 75% and preferably about 
45% to about 70% by weight to the gum base. 

A variety of traditional Ingredients such as plasti- 
dzers or softeners such as lanolin, stearic acid, 
sodium stearate, potassium stearate, glyceryl triac- 
etate, glycerine and the like for example, natural 
waxes, petroleum waxes, such as polyurethane wax- 
es, paraffin waxes and microcrystaiiine waxes may 
also be incorporated into the gum base to obtain a 
variety of desirable textures and consistency prop- 
erties. These individual additional materials are gen- 
erally employed in amounts of up to about 30% by 
weight and preferably in amounts of from 3% to 
about 20% by weight of the final gum base composi- 
tion. 

The gum compositions generally contain a major 
portion of a sweetening agent These sweetening 
agents are independent from the exciplents and 
sweetening agents used in the delivery system de- 
scribed ^ove. 

Sweetening agents may be selected from a wide 
range of materials such as water-soluble sweeten- 
ing agents, water-soluble artificial sweeteners, and 
dlpepti'de based sweeteners, including mixtures 
thereof. Without being limited to particular sweeten- 
ers, representative Illustrations encompass: 

A. Water-soluble sweetening agents such as 
monosaccharides, disacoharides and polysaccha- 
rides such as xylose, ribose, glucose, mannose, ga- 
lactose, lactose, fmctose, dextrose, sucrose, sug- 
ar, maltose, partially hydrolyzed starch, or com 
syrup solids and sugar alcohols such as sorbitol, 
xylitol, mannitol and mixtures thereof. 

B. Water-soluble artificial sweeteners such as 
the soluble saccharin salts, i.e. sodium or calcium 
saccharin salts, cyclamate salts and the lll<e, and 
^e free acid form of saccharin. 

C. Dipeptide based sweeteners including L-as- 
partyi-L-phenyialanine methyl ester and materials 
described in U.S. Patent No. 3,492, 131 and the like. 

In general, the amount of sweetener will vary with 
the described amount of sweetener selected. This 
amount will nonnaily be about 0.001% to about 98% 
by weight when using an easily extractable sweeten- 
er. The water-soluble sweeteners described in cate- 
gory A are preferably used In amounts of about 
60% to about 98% by weight of the final tablet com- 
position. In contrast, the arflficiai sweeteners de- 
scribed in categories B and C are used in amounts 
of about 0.01% to about 5.05 and most preferably 
about 0.05% to about 0.25% by weight of the final 
tablet composition. These amounts are necessary to 



achieve a desired level of sweetness independent 
from the flavor achieved from the flavor oil. 

Lubricants are used In the tE^let fomnulations in 
order to ease the ejection of the tablet from the die, 

5 to prevent sticking of the tablets to the punches 
and to limit wear on dies and punches. Lubricants 
may be selected from a wide range of materials such 
as magnesium stearate, calcium stearate, zinc stea- 
rate, hydrogenated vegetable oils, talc, light mineral 

10 oils, sodium benzoate, sodium lauryl sulfate, magne- 
sium lauryl sulfate and mixtures thereof. I^agnesi- 
um stearate is the prefen-ed lubricant in view of its 
ready avaitabtiity and efficient lubrication proper- 
ties. 

15 The lubricants should be in as fine a state of sub- 
division as possible since the smaller the particle 
size the greater the efficiency in the granulation. 
Prefen-ed sized are those that pass through an 177 
to 149 pm (80 or 100 mesh) screen and most pre- 

20 fenred through a 74 iim (200 mesh) screen before 
use. The amount of lubricant will vary broadly and is 
preferably from about 0.1% to about 5% by weight 
of the total composition. 
Colorants should be selected from materials that 

25 are unaffected by higher temperatures and are con- 
sidered optional ingredients in the tablet formula- 
tions. Such materials when used are employed In 
amounts of 0 to about 0.3% by weight of the total 
formulation. 

30 The encapsulated flavorant generally comprises 
from about 1% to 10% by weight of the total composi- 
tion and preferably from about 2% to 8%. The gum 
base comprises from about 20% to 30% by weight of 
the composition. 

35 Non-encapsulated agents, e.g. flavouring 
agents, in addition to those incorporated in the de- 
livery system may be directly added to the chewing 
gum compositions of tine instant invention. These 
flavoring agents have been previously discussed 

40 and may be chosen from synthetic flavoring liquids 
and/or liquids derived from plants, leaves, flowers, 
fruits ant so fortti, and combinations tiiereof. Rep- 
resentative flavoring liquids include: speanmint oil, 
cinnamon oil, oil of wintergreen (metiiylsalicylate) 

45 and peppermint oils. Also useful are ariificiai, natu- 
ral or synthetic fruit flavors such as citrus oil in- 
cluding lemon, orange, grape, lime and grapefruit 
and faiit essences including apple, strawbeny, 
cherry, pineapple and so fortti. Powdered flavor- 

50 ing, beaded flavoring, spray dried flavoring and en- 
capsulated flavoring may also be added. A chewing 
gum composition containing an alginate or canB- 
geenanate encapsulated flavor oil can be prepared 
to which Is directiy added a non-encapsulated tia- 

55 vorant. 

This invention also provides a flavored tableted 
chewing gum containing two or more encapsulated 
fiavorants which release flavors on chewing se- 
quentially and discretely. Two or more alginate or 

60 can^geenanate encapsulated fiavorants m^ be 
employed for that purpose. 

However, particulariy preferred as second fla- 
vorant Is a flavorant which Is encapsulated In hy- 
drophiiic matrices and in which amounts of flavor oil 

65 are relatively low while still delivering the desired 
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flavor intensity. An example of such a flavorant is 
spray dried instant coffee. The flavor therein is 
based on water soiubie nnaterials but is held tightly 
and has been found not to plastidze the gum base. 

Moreover, tableted gums can be prepared ao> 5 
cording to the invention containing an encapsulated 
flavor oil and other encapsulated active ingredients 
such as drugs as previously discussed which ordl- 
narily have a tendency to be excellent piasticizers 
for chewing gum bases. Thymol for example has the 10 
ability to plasticize chewing gum base. 

The delivery system of this Invention have excel- 
lent long term stability, i.e., more than 1 year at 
37*C. The amount of active ingredient used in any 
given application will be purely a matter of prefer- 15 
ence of the user. The delivery system of this Inven- 
tion is particulariy advantageous because the re- 
lease of active ingredient, for example, flavor oil, is 
gradual over an extended period of time. Since hy- 
dration is necessary in order to release the active 20 
ingredient from the delivery system matrix, release 
of the active ingredient is delayed about 1 to about 6 
minutes, generally about 2 to about 4 minutes once 
consumed or chewed. An initiai burst of flavor can 
be obtained by adding auxllary active ingredients 25 
and exclpients in conventional ways directly to the 
gum composition. 

in preparing tableted chewing gums according to 
the Invention, the dry, solid materials such as 
sweetener and encapsulated flavorants or other 30 
encapsulated ingredients are dry blended. The gum 
base Is melted and combined with any other constitu- 
ent used in the formulation and then added to the 
dry blend to form a gum. The resulting mixture is 
cooled to a temperature above the freezing point of 35 
water, e.g. between 5 and 10^C. The gum is then bro- 
ken up into discrete particles and compressed into 
tablets. When incorporating two or more encapsu- 
lated flavorants Into the gum granulation to be tab- 
leted, there results In a controlled, sequential re- 40 
lease of flavorants. For example, In the case of tab- 
leted gum according to the invention which includes 
spray dried instant coffee and alginate encapsulat- 
ed peppermint oil for example, the gum, upon chew- 
ing, provides immediate release of tiie coffee fia- 45 
vor which is then followed some 2-3 minutes later by 
release of the peppennint oil. Such gum is stable for 
at least 8-9 montiis at room temperature. 

Tableted gums can also be made according to the 
invention by blending two or more granulations prior 50 
to compression, at least one of which contains an al- 
ginate or carrageenanate encapsulated flavorant 
Such blending may achieve stability of dmgs and 
sweeteners. For example a gum granulation contain- 
ing sorbitol and aspartame but no flavorant, can be 55 
blended with a second granulation containing an en- 
capsulated flavorant. By blending the two granula- 
tions before compression It is possible to provide a 
stable aspartame containing flavored chewing gum. 
Depending on the needs of the formulation, addition- 60 
al granulations can be prepared and blended to yield 
a multi-vitamin gum tablet or other gum which deliv- 
ers a multiplicity of colors, flavors, drugs, and oth- 
er desirable ingredients simultaneously or sequen- 
tially. 65 



In order to more completely describe the present 
invention, the following non-Ilmfting Examples are 
described. 

Example 1 

This Example demonstrates the preparation of a 
flavored tableted chewing gum composition incoipo- 
rating two flavorants and demonstrates the sequen- 
tial release of those flavorants. 

Forty (40.00) grams of a sodium alginate solution 
(having a viscosity of 115 x 10-3 Pa • s (115 
centipoise) when measured in a 1% by weight aque- 
ous solution at TS^'C) was dissolved in 1,600 ml of 
distilled water and chilled to 5*^0. Forty (40.00) 
grams of peppermint oil was than added to the solu- 
tion with high shear mbdng to fomi an oil-ln-water 
dispersion. Using a Petroff-Hauses Chamber the 
oil droplets were determined to be within the 1 to 5 
]im range. 

With continued high shear mixing about 1 ,600 ml of 
a 2% by weight calcium chloride solution was added 
to the alginate solution. Mixing was continued for 
about 5 to about 10 minutes. As the displacement of 
the sodium ion by calcium Ions occurred, the solu- 
tion phase changed first to a geMilie consistency 
and then to a precipitate. The precipitate represent- 
ed a cross-llnl<ed matrix resulting from ion ex- 
change. 

The cross-linked matrix was washed to remove 
excess calcium chloride solution and frozen 
at -15*C overnight After thawing, the calcium algi- 
nate matrix separated from the entrapped water. 
The matrix was filtered and air dried. The dried mass 
was comminuted, using a pulverizer, to a particle 
size range of 420 to 250 iim (40 to 60 mesh, U.S. 
standard size). 

A chemical assay of the powdered delivery sys- 
tem product showed that it contained 44% pepper- 
mint oil by weight based on the totsd product weight 

Thereafter 53.04 gms of sugar, 2.4 g of a spray 
dried instant coffee, and 2.1 g of the alginate encap- 
sulated peppermint oil as prepared above were 
blended dry and added to a gum mixer. About 21.1 g 
of a butyl mbber gum base was melted and blended 
with 0.38 g of aluminum saccharinate and 1 g of veg- 
etable oil. This blend was added to the gum mixer. Af- 
ter 3 minutes of mixing the mixture was transferred 
to a beai^er and cooled to about S^'O. By using a war- 
ing blender, the gum was broken up onto discrete 
particles which were then compressed into 3 g tab- 
lets using an handpresser. Upon chewing, the gum 
provided immediate release of the coffee flavor 
which was then followed two to three minutes later 
by release of the peppermint oil flavor. 

Example 2 

In this Example an alginate encapsulated pepper- 
mint oil was prepared as above using the procedure 
of Example 1. Similarly an alginate encapsulated as- 
partame was prepared by the same procedure. 
About 262.5 g of sugar 6X, 12.08 g of spray dried 
instant coffee, 7.3 g of alginate encapsulated pep- 
permint oil, 4.6 g of encapsulated aspartame and 



7 



13 



EP 0 221 850 B1 



14 



2.0 g of coffee flavor (International Ravors & Fra- 
grances) were prebiended in a 600 ml. beal<er and 
transferred to an unhealed sigma blade gum mixer. 
Styrene butadiene rubber gum base, 105.6 g, was 
melted and to tiie meit was added 6.0 g of triaoetin 
witli tiiorough mixing. After cooling to eo^'C, tliis meit 
was added to the mixer and blended for 3 minutes. 
After storage in a refrigerator, the mass was gran- 
ulated and processed as described for Example 1. 
The sequential release of flavors from this product 
is similar to that of Example 1 . 

Examples 

Example 1 was repeated using 30 grams of syn- 
thetic speamnint oil instead of peppermint oil. A 
chemical assay showed a 46% spearmint oil concen- 
tration (as carvone) based on the total product 
weight The product had the same stability exhibited 
by the peppemiint olt/atginate encapsulated material 
of Example 1 and can be employed in a similar tablet- 
ed gum to give the same sequential release of fla- 
vors. 

Example 4 

About 17.0 grams of sodium alginate was added to 
574 grams of cold water (0* to 5*C). To this hydro- 
colloid solution was added fine powdered thymol as 
the active material. Xanthan gum (6 grams) was add- 
ed as a tiller to enhance and soften the final texture 
of the precipitate. The dispersion was mixed at high 
shear, maint^ning cold temperatures. About 600 
grams of 0.2N HCI was added to the precipitate initi- 
ating material. The resultant precipitate rapidly 
fomned entrapping the thymol within the matrix. The 
precipitate was filtered, washed and freeze dried. 
The resultant product was then assayed for actual 
vs. theoretical amounts of entrapped active ingredi- 
ents. The results are shown below: 





Theoretical 


Actual 


Thymol 


29.9% 


27.5% 



The alginate encapsulated thymol can be substi- 
tuted for the instant spray dried coffee of Example 1 
to provide tableted gum which does not ptastlcize 
the gum base. 



Claims for the ContFactIng States: BE, FR, DE, GR, 
SE,CH,GB 

1. A tabletted chewing gum composition compris- 
ing a compressed granular mixture of: 

(a) a chewing gum base; and 

(b) a delivery system comprising 

(i) an insotubiiized active ingredient selected 
from flavouring agents, drugs, colouring 
agents, sweetening agents, perfumes, bulldng 
agents and mixtures thereof; and 

(ii) a cross-linked multivalent cation alginate or 
multivalent cation carrageenanate matrix en- 
trapping said insolubiltzed active ingredient 



2. A composition according to claim 1 whidi fur- 
ther Includes a sweetener Incorporated Indepen- 
dently of the delivery system. 

3. A composition according to daim 1 or 2, where- 
5 In the gum base is comprised of polymers selected 

from chicle, jelutong, gutta percha, crown gum, 
butadiene-serene copolymers, isobutylene-iso- 
prene copolymers, polyethylene, polyisobutylene, 
polyvinyl acetate and mixtures thereof. 

10 4. A composition according to claim 1, 2 or 3, 
wherein the Insolubllized active ingredient is a fla- 
vour oil selected from peppemnint oil, spearmint oil, 
cinnamon oil, oil of \nnntergreen, citrus oils, fruit es- 
sences, extracts and mixtures thereof. 

15 5. A tableted chewing gum composition comprising 
a compressed granular mixture of: 

(a) a chewing gum base; 

(b) a first alginate or canrageenanate encapsulat- 
ed flavourant; and 

20 (c) a second ingredient encapsulated In a hy- 
drophliic matrix. 

6. A composition according to claim 5 which fur- 
ther includes a sweetener incorporated indepen- 
dently of the alginate or can'ageenanate encapsu- 

25 lated flavourant 

7. A composition according to claim 5 or 6, where- 
in the chewing gum base Is comprised of polymers 
selected from chicle, jelutong, gutta percha, crown 
gum, butadiene-styrene copolymers, Isobutylene- 

30 isoprene copolymers, polyethylene, polyisobutyl- 
ene, polyvinyl acetate and mbctures thereof. 

8. A composition according to daim 5, 6 or 7, 
wherein the first flavourant is a flavour oil selected 
from peppemnint oil, spearmint oil, cinnamon oil, oil 

35 of wintergreen, citrus oils, fruit essences, extracts 
and mixtures thereof. 

9. A composition according to any one of claims 5 
to 8, wherein the second ingredient is a second en- 
capsulated flavourant and said tableted chewing 

40 gum sequentially releases s^d flavourants. 

10. A composition according to daim 9, wherein 
the second flavourant is spray dried coffee. 

11. A composition according to daim 5, wherein 
the second ingredient Is a drug. 

45 12. A composition according to claim 1 1, wherein 
the doig is thymol. 

13. A process for making a tableted chewing gum 
comprising: 

(a) providing a chewing gum composition compris- 
50 Ing a gum base having a water content in the 

range of 2% to 5% by weight; 

(b) adding to the gum base an encapsulated fla- 
vour oil while malntedning the temperature of the 
overall mixture above the freezing point of water, 

55 the encapsulant being characterized In that it pre- 
vents the flavour oil from solubillzing or plastldz- 
Ing the gum base; 

(c) allowing the mixture of solidify; 

(d) granulating the solidified mixture; and 

60 (e) compressing the resultant granulation into a 
chewing gum tablet 

14. A process according to daim 13, wherein the 
chewing gum composition provided in step a In- 
dudes a sweetener. 

65 1 5. A process according to daim 1 3 or 1 4, wherein 
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the gum base Is comprised of polymers selected 
from chicle, jelutong, gutta percha, crown gum, 
butadiene-styrene copolymers, Isobutylene-lso- 
prene copolymers, polyethylene, polylsobutylene, 
polyvinyl acetate and mixtures thereof. 5 

16. A process according to claim 13, 14 or 15, 
wherein the flavour oil Is selected from peppemiint 
oil, spearmint oil, cinnamon oil, oil of wintergreen, 
dtms oils, fruit essences, extracts and mixtures 
thereof. 10 

17. A process for producing a chewing gum tablet 
comprising: 

(a) forming a mixture comprising a gum base hav- 
ing a water content in the range of 2% to 5% by 
weight, a first alginate or camagenanate encap- 15 
sulated flavourant and a second Ingredient en- 
capsulated in a hydrophiiic matrix at a tempera- 
ture above the freezing point of water; 

(b) allowing the mixture to solidify; 

(c) granulating the solidified mixture; and 20 

(d) compressing the resultant granulation Into a 
chewing gum tablet. 

18. A process according to any one of claims 13 to 
16, wherein the encapsulant is a cross-linked muHi- 
vaient cation alginate or multivalent cation carra- 25 
geenanate matrix. 



Claims for the Contracting Stale: ES 

30 

1. A process for the preparation of a tabletted 
chewing gum which comprises: 

(a) providing a gum base; 

(b) adding to the gum base a delivery system com- 
prising: 35 

(I) an insoiubilized active Ingredient selected 
from flavouring agents, drugs, colouring 
agents, sweetening agents, perfumes, bullying 
agents and mixtures thereof; and 

(II) an encapsulant, 40 
while maintaining the temperature of the overall 
mixture above the freezing point of water, the 
encapsulant being characterised in that it pre- 
vents the active ingredient from solubilizlng or 
plasticising the gum base; 45 

(c) allowing the mixture to solidify; 

(d) granulating the solidified mixture; and 

(e) compressing the resultant granulation Into a 
chewing gum tablet. 

2. A process according to dalm 1, v/herein the 50 
gum base includes a sweetener. 

3. A process according to claim 1 or 2. wherein 
the gum base is comprised of polymers selected 
from chicle, jelutong, gutta percha, crown gum, 
butadiene-styrene copolymers, isobutylene-lso- 55 
prene copolymers, polyethylene, polylsobutylene, 
polyvinyl, acetate and mixtures thereof. 

4. A process according to claim 1 , 2 or 3, wherein 
the gum base has a water content In the range of 2% 

to 5% by weight 60 

5. A process according to any preceding claim, 
wherein the encapsulant is a cross-linl^ed multiva- 
lent cation alginate or multivalent cation carrageen- 
anate matrix. 

6. A process according to any preceding daim, 65 



wherein the active Ingredient Is a flavour selected 
from peppermint oil, spearmint oil, cinnamon oil, oil 
of wintergreen, citrus oils, fruit essences, extracts 
and mixtures thereof. 

7. A process for tiie preparation of a chewing 
gum tablet comprising: 

(a) forming a mixture comprising a gum base, a 
first alginate or camageenanate encapsulated 
flavourant and a second ingredient encapsulated 
in a hydrophiiic matrix, at a temperature above 
the freezing point of water; 

(b) allowing the mixture to solidify; 

(c) granulating the solidified mixture; and 

(d) compressing the resultant granulation into a 
chewing gum teblet 

8. A process accoFdIng to daim 7, wherein the 
second ingredient is a flavouring agent and the tab- 
letted chewing gum sequentlaiiy releases the fia- 
vourante. 

d. A process according to daim 8, wherein the 
second flavouring agent is spray dried coffee* 

10. A process according to claim 7, wherein the 
second Ingredient is a daig. 

11. A process according to daim 10, wherein tiie 
dnjg is thymol. 



PatentansprQche fOr die Vertragsst^ten: BE, FR, 
DE,GR,SE,CH, GB 

1. Kaugummimlschung in Tabiettentonn bestehend 
aus einem icomprimierten Granuiatgemlsch aus: 

(a) einer Kaugummibasis und 

(b) einem Abgabesystem bestehend aus 

(i) einem unlSsllch gemachten, aldven Zutaten- 
bestandteil, ausgewahit aus Geschmadcstof- 
fen, Arznelmlttein, SQBstoffen, Geruchsstof- 
fen, FQIIstoffen und deren Qemlschen; und 
(0) einem vemetzten, polyvaienten Kationenal- 
glnat oder einer polyvaienten Kationen-Kan^ 
geenanat-Etnbettungsmasse, welche besag- 
ten, unldslich gemachten, aktiven Zutatenbe- 
standteii umhQIIt 

2. Bne Mischung nach Patentanspruch 1, in der 
auBerdem ein SQBstoff enthalten 1st, der darin unab- 
h^ngig vom Abgabesystem zugegen ist 

3. Eine Mischung nach Patentanspruch 1 oder 2, 
worin die Gummibasis aus Polymeren besteht, aus- 
gewShit aus Chide, Jelutong, Guttapercha, Crown- 
gummi, Butadien-Styrol-Kopolymeren, Isobutyl-lso- 
pren-Kopolymeren, Polyathylen. Polyisobu^len, 
Polyvinylazetat und deren Gemischen. 

4. Eine Mischung nach Patentanspruch 1, 2 oder 
3, worin der unldslich gemachte, aktive Zutatenbe- 
stendtell ein Geschmad^ai ist, das ausgewahit wlrd 
aus Pfeffemfilnzol, 6l der GrCinen MInze, Zimtol, 
Wintergrunol, ZitrusSlen. Fruditessenzen, Extralc- 
ten und deren Gemischen. 

5. Kaugummimlschung in Tablettenform bestehend 
aus einem komprimierten Granuiatgemlsch aus: 

(a) einer Kaugummibasis und 

(b) einem ersten Alglnat oder karrageenanat-um- 
hQllenden Geschmacksstoff; und 

(c) einem zwelten Zutatenbestandteil, eingehOIlt in 
eine hydrophile Einbettungsmasse. 
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6. Bne Mischung nach Patentanspruch 5, in der 
auBerdem ein SQBstoff enthalten ist, der unabh^n- 
gig vom Alginat oder karrageenanat-umhOIIteti Qe- 
schmacksstoff zugegen ist 

7. Bne Mischung nach Patentenspruch 5 oder 6, 
worin die Gummlbasis aus Poiymeren besteht. aus- 
gewahlt aus Chicle, Jeiutong, Guttapercha, Crown- 
gummi, Butadien-S^oi-Kopolymeren, Isobutyl-lso- 
pren-ltopolymeren, Polyithylen, Polyisobutyien, 
Poiyvinylazetat und deren Gemischen. 

8. Eine Mischung nach Patentanspruch 5, 6 oder 
7, worin der erste Geschmacksstoff ein Ge- 
schmacksdl ist, das ausgewahii wird aus Pfeffer- 
minzdl, 01 der Grunen Minze, ZImtdl, WintergrQn5I, 
Zitrus5len, Fruchtessenzen, Extralcten und deren 
Gemischen, 

9. Bn Gemisch nach einem der PatentansprOche 
5 bis 8, worin der zweite Zutatenbestandtell ein 
zweiter, umhQIiter Geschmacksstoff ist und die Kau- 
gummimischung in Tablettenform besagte Ge- 
schmacksstoffe hintereinanderfreisetzt. 

10. Eine Mischung nach Patentanspruch 9, worin 
der zweite Geschmacksstoff ein sprQhgetrockne- 
ter Kaffee ist 

11. Eine Mischung nach Patentanspruch 5, worin 
der zweite Zutatenbestandteil ein Arzneimittel ist 

12. Bne Mischung nach Patentansprudi 11, worin 
das Arzneimittel Thymol ist. 

13. Ein Verfahren zur Herstellung eines Kaugum- 
mis in Tablettenform, bestehend aus den Schritten 

(a) Bereitsteilung einer Kaugummimischung beste- 
hend aus einer Gummlbasis mit eInem Wasserge- 
halt im Bereich von 2 bis 5 Gewichtsprozenten; 

(b) Zufugen eines umhQIIten Geschmacks5les zur 
Gummlbasis. wobel die Temperatur der Gesamtmi- 
schung uber dem Gefrierpunkt des Wassers ge- 
halten wird, und wobei das Einhullmittel dadurch 
gekennzeichnet ist, daB es verhindert, daB das 
Geschmacks5! die Gummlbasis i5st oder plastifi- 
ziert; 

(c) Verfestigenlassen der Mischung; 

(d) Granulieren der verfestlgten Mischung; und 

(e) Komprimieren des sich ergebenden Granulats 
In den Kaugummi in Tablettenform. 

14. Ein Verfahren nach Patentanspruch 13, worin 
die im Schritt (a) bereitgestellte Kaugummimischung 
einen SQBstoff enthalt 

15. Ein Verfahren nach Patentanspmch 13 oder 
14, worin die Gummlbasis aus Poiymeren besteht, 
ausgew§hlt aus Chicle, Jeiutong, Guttapercha, 
Crowngumml, Butadien-StyrohKopolymeren, Isobu- 
tyl-lsopren-Kopolymeren, Polyathylen, Polylsobuty- 
ien, Poiyvinylazetat und deren Gemisclien. 

16. Ein Verfahren nach Patentanspruch 13, 14 
Oder 15, worin das Geschmacksfil ausgewShIt wIrd 
aus Pfefferminzol, Ol der GrQnen Minze, Zimtdl, 
Wintergrundl, Zitrusolen, Fruchtessenzen, Extrak- 
ten und deren Gemischen. 

17. Ein Verfahren zur Herstellung eines Kaugum- 
mis In Tablettenform bestehend aus den Schritten: 

(a) Bilden einer Mischung bestehend aus einer 
Gummlbasis mtt einem Wassergehalt Im Bereich 
von 2 bis 5 Gewichtsprozenten, eInem ersten Ai- 
glnat oder kanrageenanat-umhQIIten Ge- 
schmadcsstoff und einem zweiten Zutatenbe- 



standteil, eingehOllt in eine hydrophile Elnbet- 

tungsmasse bei einer Qber dem Gefrierpunkt des 

Wassers llegenden Temperatur; 

(b) Verfestigenlassen der Mischung; 
5 (c) Granulieren der verfestlgten Mischung; und 

(d) Komprimieren des slch ergebenden Granulats 

in den Kaugummi in Tablettenform. 

18. Bn Verfahren nach einem der AnsprQche 13 
bis 16, worin das EinhQIlmlttel ein vemetztes, po- 
lo lyvalentes Kationenalginat oder ein polyvaientes 
Kationen-KanBgeenanat-Bnbettungsmittel ist 

PatentansprQche fur den Vertragsstaat: ES 

15 1. Verfahren zur Herstellung eines Kaugummis in 
Tablettenform bestehend aus den Schritten: 

(a) Bereitsteilung einer Gummlbasis; 

(b) ZufOgen eines Abgabesystems zur Gummlba- 
sis, wobei das Abgabesystem besteht aus: 

20 (i) einem unlSslich gemachten, aktiven Zutaten- 

bestandtell, ausgewShIt aus Geschmacksstof- 
fen, Arzneimitteln, SOBstoffen, Geruchsstof- 
fen, Fullstoffen und deren Gemischen; und 
(ii) einem Bnhulimittel, 

25 wobel die Temperatur der Gesamtmischung 

uber dem Gefrierpunkt des Wassers gehalten 
wird, und wobei das EinhQIlmlttel dadurch ge- 
kennzeichnet, ist, daB es verhindert, daB das 
Geschmacksol die Gummibasis lost oder piasti- 

30 fiziert; 

(c) Verfestigenlassen der Mischung; 

(d) Granulieren der verfestlgten Mischung; 
und 

(e) Komprimieren des sich ergebenden Granu- 
35 lats In den Kaugummi in Tablettenfonn. 

2. Ein Verfahren nach Patentanspruch 1, worin 
die Gummibasis einen SQBstoff enthalt 

3. Bn Verfahren nach Patentanspmch 1 oder 2, 
worin die Gummibasis aus Poiymeren besteht, aus- 

40 gewahlt aus Chicle, Jeiutong, Guttapercha, Crown- 
gumml, Butadien-Styrol-Kopolymeren, Isobutyl-lso- 
pren-Kopolymeren, Polyathylen, Polylsobutylen, 
Poiyvinylazetat und deren Gemischen. 

4. Bn Verfahren nach Patentanspruch 1, 2 oder 
45 3, worin die Gummibasis einen Wassergehalt im Be- 
reich von 2 bis 5 Gewichtsprozenten aufweist 

5. Ein Verfahren nach einem der vorhergehen- 
den AnsprQche, worin das BnhQIimittel ein ver- 
netztes, polyvaientes Kationenalginat oder ein poly- 

50 valentes Kationen-Karrageenanat-Einbettungsmit- 
tel 1st 

6. Ein Verfahren nach einem der vorhergehen- 
den AnsprQche, worin der aktive Zutatenbestand- 
teil ausgewShlt wird aus'Pfeffermlnzdl, Cl der GrQ- 

55 nen Minze, Zimtdl, WintergriinQI, Zitnisdien, 
Fruchtessenzen, Extrakten und deren Gemischen. 

7. Ein Verfahren zur Herstellung eines Kaugum- 
mis in Tablettenfonn, bestehend aus den Schritten 

(a) Bllden einer Mischung, bestehend aus einem 
60 ersten Alginat oder kanrageenanat-umhQIIten Ge- 
schmacksstoff und einem zweiten Zutatenbe- 
standteil, eingehQIlt in eine hydrophile Bnbet- 
tungsmasse bei einer Qber dem Gefrierpunkt des 
Wassers ilegenden Temperatur; 
65 (b) Verfestigenlassen der Mischung; 



10 



19 



EP0 221850 B1 



20 



(c) Granulieren der verfestigten Mischung; und 

(d) Komprimleren des sich ergebenden Granulats 
In den Kaugumml in Tablettenform. 

8. EIn Veilahren nach Patentanspruch 7, worln 
der zweite Zutatenbestandteil ein zweiter, umhOIIter 
Geschmacksstoff ist und die Kaugummimischung in 
Tablettenfonn besagte Gesclimacksstoffe hinter- 
einander freiselzt. 

g. EIn Verfahren nach Patentanspruch 8, worin 
der zweite Geschmacksstoff ein sprDhgetrocloie- 
ter Kaffee ist 

10. EIn Verfahren nach Patentanspruch 7, worin 
der zweite Zutatenbestandteil ein Arzneimittel ist. 

11. Ein Verfahren nach Patentanspaich 10. worin 
das Anoieimittel Thymol 1st. 

Revendlcations pour les Etats contractants: BE, 
FR, DE, GR, SE,CH, GB 

1. Composition de chewing-gum en comprim^s 
comprenant un melange pressi de granules 

(a) d'une base diastique pour chewing-gum; et 

(b) d'un syst^me k liberation contrdlfe compre- 
nant : 

(i) un ingredient actif InsoiublHsd choisi parmi 
les agents aromatlsants, les medicaments, les 
agents colorants, les agents 4dulcorants, les 
parfums, les charges et leurs melanges; et 

(ii) une matrice d'alginate k cation multivalent 
ou de can^gh^nate a cation multivalent pi^- 
geant ledit ingredient actif Insolubilise. 

2. Composition selon la revendicatlon 1, compre- 
nant en outre un eduicorant incorpore Inddpendam- 
ment du syst^me k liberation contrdiee. 

3. Composition selon la revendicatlon 1 ou 2, oCi la 
base eiastique est constituee de poiym^res cholsls 
parmi la gomme chicle, jelutong, gutta percha, sapo- 
tllla. les copolymeres butadiene-styrene, les copoly- 
m6res isobutyiene-lsoprene, le polyethylene, ie po- 
lyisobutyiene, le polyvlnylacetate et leurs melanges. 

4. Composition selon la revendicatlon 1, 2 ou 3, 
oa I'lngredient actif insolubiIis6 est une essence 
aromatisante choisle parmi Pessence de menthe pol- 
vree, I'essencd de menthe verte, I'essence de can- 
nelle, Pessence de wintergreen, les essences 
d'agrumes, les essences de fruits, les extraits et 
leurs melanges. 

5. Composition de chewing-gum en comprim6s 
comprenant un melange presse de granules ; 

(a) d'une base eiastique de chewing-gum; 

(b) d'un premier aromatisant encapsuie dans un 
alginate ou un carraghenate ; et 

(c) d'un second ingredient encapsuie dans une 
matrice hydrophiie. 

6. Composition eelon la revendicatlon 5, qui com- 
prend en outre un edulcorant, incorpore indepen* 
damment de I'aromatisant encapsuie dans Talglnate 
ou le carraghenate. 

7. Composition selon la revendicatlon 5 ou 6, oCi 
la base eiastique de chewing-gum est constituee de 
polymeres choisis parmi la gomme chicle, jelutong, 
gutla percha, sapotllla, les copoiymeres butadiene- 
styrene, les copolymeres isobutyl6ne-lsoprene, le 
polyethylene, le poiyisobutyiene, le polyvlnylaceta- 
te et leurs melanges. 



8. Composition seion la revendicatlon 5, 6 ou 7, 
oD ie premier aromatisant est une essence aromati- 
sante choisle parmi i'essence de menthe poivree, 
{'essence de menthe verte, Tessence de cannelie, 

5 I'essence de wintergreen, tes essences d'agrumes, 
les essences de fruits, les extraits et leurs melan- 
ges. 

9. Composition selon Tune quelconque des reven- 
dlcations 5 ^ 6, oCi ie second ingredient est un se- 

10 cond aromatisant encapsuie et oCi ledIt chewing-gum 
en comprimes lib^re lesdits aromailsants d'une ma- 
niere sequentielle. 

10. Composition selon la revendicatlon 9, ob le se- 
cond aromatisant est du cafe seche par atomlsation. 

15 11. Composition selon la revendicatlon 5, oCi le se- 
cond ingredient est un medicament 

12. Composition selon la revendicatlon 11, oD le 
medicament est le thymol. 

13. Precede pour fabriquer du chewing-gum en 
20 comprimes comprenant de : 

(a) preparer una composition de chewing-gum 
comprenant une base eiastique ayant une teneur 
en eau de 2% a 5% en polds; 

(b) ajouter k la base eiastique une essence aro- 
25 matisante encapsulee, tout en malntenant la tem- 
perature de I'ensemble du melange au-dessus du 
point de congelation de I'eau, I'agent tf encapsula- 
tion etant caracterise en ce qu'il empiche Tessen- 
ce aromatisante de solubiliser ou de plastifier la 

30 base eiastique; 

(c) permettre au melange de se solldlfler; 

(d) transfonner le melange solidifie en granules; 
et 

(e) pressor les granules obtenus en comprimes 
35 de chewing-gum. 

14. Precede selon la revendicatlon 13, oD la com- 
position de chewing-gum preparee dans retape (a) 
comporte un edulcorant 

15. Precede selon la revendicatlon 13 ou 14, oCi la 
40 base eiastique est constituee de polymeres choisis 

pamni la gomme chicle, jelutong, gutta percha, sapo- 
tllla, les copolymeres butadiene-styrene, les copoly- 
meres isobutyiene-lsoprene, le polyethylene, le po- 
iyisobutyiene, ie polyvlnylacetate et leurs melanges. 
45 1 6. Precede seion la revendicatlon 1 3, 1 4 ou 1 5, oii 
I'essence aromatisante est choisle parmi {'essence 
de menthe poivree, I'essence de menthe verte, i'es- 
sence de cannelie, I'essence de wintergreen, les es- 
sences d'agrumes, les essences de fruits, les ex- 
50 traits et leurs melanges. 

17. Precede pour preparer du chewing-gum en 
comprimes comprenant de : 
(a) former un melange comprenant une base eias- 
tique ayant une teneur en eau situee entre 2% et 
55 5% en polds, un premier aromatisant encapsuie 
dans de I'alginate ou dans du can^ghenate et un 
second ingredient encapsuie dans une matrice 
hydrophiie, k une temperature au-dessus du 
point de congelation de i'eau; 
60 (b) permettre au melange de se solldifier; 

(c) transfonner le melange solldifie en granules; 
et 

(d) pressor les granules obtenus en comprimes 
de chewing-gum. 

65 18. Precede selon I'une quelconque des revendi- 
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cations 13 ^ 16, oCi I'agent cf 'encapsulation est une 
matrice rdticulSe d'un alginate k cation multivalent 
ou d'un carraghdnate k cation multivalent. 

Revendlcations pour TEtat contractant: ES 

1. ProcSdd de preparation d'un chewing-gum en 
comprimds comprenant de : 

(a) foumir une base 4lastique; 

(b) ajouter k la base ^lastique un systdme k libera- 
tion contr6tee comprenant : 

(i) un ingredient actif insolubillse choisi panni 
les agents aromatisants, les medicamerits, les 
agents colorants, les agents edulcorants, les 
patfums, les agents de charge et leurs melan- 
ges; et 

(ii) un agent d'encapsulation, 

tout en maintenant la temperature de Tensemble 
du milange au-dessus du point de congelation 
de I'eau, I'agent d'encapsulation etant caracte- 
rise en C8 qu'il empeche I'lngredient actif de so- 
lubiliser ou de plastlfier la base eiastique; 

(c) permettre au melange de se soiidifier; 

(d) transformer le melange soiidifie en granules; 
et 

(e) presser les granules obtenus en comprimes 
de chewing-gum. 

2. Precede selon la revendication 1, o£i la base 
eiastique comprend un edulcorant. 

3. Precede selon la revendication 1 ou 2, oCi la ba- 
se eiastique est constituee de polymeres choisis 
parm! la gomme chicle, jeiutong, gutta percha, sapo- 
tilla, les copolymeres butadiene-styrene, les copoly- 
mdres isobutyiene-isoprene. le polyethylene, le po- 
lylsobutylene, le poiyvinylacetate et leurs melanges. 

4. Precede selon la revendication 1, 2 ou 3, oCi la 
base eiastique a une teneur en eau situee entre 2% 
et 5% en poids. 

5. Procede selon Tune queiconque des revendi- 
cations precedentes, oCi I'agent d'encapsulation est 
une matrice reticuiee d'un alginate k cation multiva- 
lent ou d'un carraghenate k cation multivalent 

6. Precede selon I'une queiconque des revendl- 
cations qui precedent, oCi I'essence aromatisante 
est choisie parmi I'essence de menthe polvree, I'es- 
sence de menthe verte, I'essence de cannelie, I'es- 
sence de wintergreen, les essences d'agrumes, les 
essences de fruits, les extraits et leurs melanges. 

7. Procede pour preparer du chewing-gum en 
comprimes comprenant de : 

(a) tenner un melange comprenant une base eias- 
tique, un premier aromatisant encapsuie dans de 
I'alginate ou dans du caraghenate et un second 
ingredient encapsuie dans une matrice hydrophl- 
le, k une temperature au-dessus du point de con- 
gelation de Teau; 

(b) pennettre au melange de se soiidifier; 

(c) transfonner le melange solldifie en granules; 
et 

(d) presser les granules obtenus en comprimes 
de chewing-gum. 

8. Procede selon la revendication 7, oCi le second 
Ingredient est un agent aromatisant et oCi le chewing- 
gum en comprimes libere les aromatisants d'une ma- 
n\kTQ eequentielle. 



9. Procede selon la revendication 8, oD le second 
agent aromatisant est du cafe soluble seche par 
atomlsation. 

to. Precede selon la revendication 7, oD le se- 
5 cond Ingredient est un medicament 

11. Procede selon la revendication 10, oO le medi- 
cament est le thymol. 
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